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Abstract
Three studies investigated the use of a 5-minute, computer-mediated mindfulness practice
in increasing levels of state mindfulness. In Study 1, 54 high school students completed the
computer-mediated mindfulness practice in a lab setting and Toronto Mindfulness Scale
(TMS) scores were measured before and after the practice. In Study 2 (N = 90) and Study 3
(N = 61), the mindfulness practice was tested with an entirely online sample to test the deliv-
ery of the 5-minute mindfulness practice via the internet. In Study 2 and 3, we found a signif-
icant increase in TMS scores in the mindful condition, but not in the control condition. These
findings highlight the impact of a brief, mindfulness practice for single-session, computer-
mediated use to increase mindfulness as a state.
Introduction
Mindfulness intervention techniques traditionally have been delivered by a training program
of several sessions, often requiring participants to invest a number of hours over the span of
several weeks [1, 2]. A limitation to this method is that people may be unwilling or unable to
invest this level of time, and indeed mindfulness may be beneficial in situations that arise spon-
taneously as part of everyday life (e.g., encountering a situation that may elicit stereotype
threat, [3]). It would be impractical to expect, and unlikely to occur, that everyone who could
benefit from mindfulness would engage in ongoing mindfulness practice. As such, it is impor-
tant to determine whether a short mindfulness task can provide positive benefits for partici-
pants. Indeed, recent empirical research has shown positive effects of short 5-minute style
mindfulness tasks on behavior and attitudes (e.g., [3–6]).
Previous research has largely focused on the efficacy of mindfulness courses and their
impact on health outcomes (for reviews see: [7–13]). Evidence suggests that courses in mind-
fulness have a positive impact on outcomes for mental health, over long periods of time (such
as stress, anxiety, depression, and aggression; [1, 2, 14–16]), but in some cases there is little or
no evidence for positive effects (see [17]). Traditionally, mindfulness based stress reduction
(MBSR) and mindfulness based cognitive therapy (MBCT) courses have been run over
8-weekly, one-hour, face-to-face sessions. They often include the use of tutorials and additional
PLOSONE | DOI:10.1371/journal.pone.0153923 April 22, 2016 1 / 12
a11111
OPEN ACCESS
Citation: Mahmood L, Hopthrow T, Randsley de
Moura G (2016) A Moment of Mindfulness:
Computer-Mediated Mindfulness Practice Increases
State Mindfulness. PLoS ONE 11(4): e0153923.
doi:10.1371/journal.pone.0153923
Editor: Suliann Ben Hamed, Centre de Neuroscience
Cognitive, FRANCE
Received: November 25, 2015
Accepted: April 6, 2016
Published: April 22, 2016
Copyright: © 2016 Mahmood et al. This is an open
access article distributed under the terms of the
Creative Commons Attribution License, which permits
unrestricted use, distribution, and reproduction in any
medium, provided the original author and source are
credited.
Data Availability Statement: Data files are available
from OpenICPSR database (doi.org/10.3886/
E50448V1).
Funding: The authors received no specific funding
for this work.
Competing Interests: The authors have declared
that no competing interests exist.
materials to guide meditators through practice, and are overseen by a professional practitioner
[14, 18–20].
Although often beneficial, these prolonged sessions are not always feasible, and to combat
this many courses are now accessible online, recognizing that it is important to make the posi-
tive potential benefits of mindfulness interventions accessible to a wider audience and to reduce
costs [14, 15, 19–24]. Nonetheless, existing online courses still require a time commitment and
some form of specialist input from therapists or practitioners. This type of practice may not be
suitable for everyone, and the level of commitment required may not suit all situations. Our
research takes a novel approach in that we are testing the effect of a 5-minute computer medi-
ated mindfulness practice on state mindfulness.
Mindfulness is defined as enhanced attention and moment-by-moment awareness [25], a
heightened state of involvement and wakefulness, being in the present [26], and maintenance
of an open and non-judgmental consciousness. There are two views of mindfulness; one as a
stable disposition or trait, which can be seen as an enduring aspect of personality and that can
be maintained or enhanced through practice [27–29]. The other view is mindfulness as a skill
or state. State mindfulness is viewed as purposeful attention. That is, only whilst the individual
purposefully brings their attention to the practice of mindfulness, are they able to step outside
of automated perceptual processing and focus their attention on minute details of mental activ-
ity that would not be noticed usually [7]. In other words, a mindful state is only maintained
while attention is intentionally cultivated, and when attention is no longer regulated in this
way, the mindful state will cease [7]. Although separate constructs, it is likely that individuals
will have a stable level of trait mindfulness and altering levels of state mindfulness (e.g. as is for
anxiety, anger etc., [30]).
The TMS [31] is based on Bishop et al.’s [7] two-component definition of state mindfulness,
comprising of self-regulation of attention and orientation to experience. The TMS is a measure
of an individual’s level of mindfulness at a single point in time (i.e. the current mindful state)
rather than as a stable individual difference measure or as the ability to evoke a mindful state
[31]. Our research tests whether a short 5-minute mindfulness practice is sufficient to increase
levels of state mindfulness using the TMS measure, which assesses curiosity and decentering
[31].
Single session mindfulness practice has been applied outside of clinical settings, and has
been shown to reduce the negative effects of stereotype threat on women’s mathematics perfor-
mance [3], reduce aggressive responses to social threat [4], and reduce the likelihood of com-
mitting the correspondence bias when judging other people’s behavior [5]. This suggests that
mindfulness practice could be beneficial in social settings and have applications beyond clinical
and health psychology. With the proliferation of accessing mindfulness practice online (includ-
ing via smartphones), it is important to understand whether brief mindfulness practice
increases levels of state mindfulness, and thus whether such salutary effects are the result of
mindfulness itself.
Johnson et al. [32] highlighted the importance of disentangling the effects of one-session
mindfulness from those of multiple sessions of mindfulness. They outlined that brief mindful-
ness formats, including three to five sessions of mindfulness meditation, can have beneficial
effects [33–36], but that mindfulness has only been measured once all of the mindfulness ses-
sions have been completed [32]. In addition, studies that have used only one session of brief
(< 30 minutes) mindfulness practice either measure mindfulness at the end of the study [3, 5],
did not measure state mindfulness at all [33, 37, 38] or supplemented practice with further
information about mindfulness practice and the positive outcomes it can elicit [39]. Methodo-
logically, this means that there is no pre-practice baseline marker with which to compare any
improvements or changes in mindfulness. It is also not possible to attribute any changes in
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outcome behaviors, or measured mindfulness levels, to the practice itself. There is the potential
here that these positive outcomes are artifacts of the information participants have learned
about the benefits of mindfulness, or a result of demand characteristics, rather than the practice
itself.
In order to better understand whether changes in behavioral outcomes are likely to be the
result of mindfulness, research is required to test whether state mindfulness is higher after a
brief mindfulness practice delivered via computer software, in a short time period, without
additional information or support. We present three studies testing the effect on state mindful-
ness of a 5-minute mindfulness practice versus a control, in a laboratory environment (Study
1), and via online software (Studies 2 & 3). To address the limitations of previous research as
detailed above, participants are not given any information about mindfulness practice or its
effects. State mindfulness is measured before and immediately after practice to show any
changes in levels of state mindfulness.
It is expected that those who completed the mindfulness exercise will report a greater
increase in scores on the TMS compared to those in the control condition, suggesting an
increase in state mindfulness after a 5-minute practice.
Ethics statement
The study was approved by the Psychology Ethics Committee at the University of Kent and is
in line with British Psychological Society ethical guidelines for participants aged over 16 years.
Participants were briefed verbally before the study, including what consent means. The partici-
pants themselves gave consent within the survey software. Verbal consent was received from
the participants’ teachers from the high school, who also remained present throughout the
study, but were not directly involved in data collection. For Study 2 and 3, all participants pro-
vided their informed consent by clicking in agreement within the online survey software. This
means of obtaining consent was approved by the Psychology Ethics Committee at the Univer-
sity of Kent.
Study 1
Method
Materials. Mindfulness Practice: The mindfulness audio file consisted of a 5-minute
mindfulness body scan, in which participants were asked to use their breath as an anchor to
help focus on the present moment (adapted from [40]). Participants were guided through
focusing on the sensations in their body sequentially from foot to head. For example, “shifting
attention up from there now into the torso, being aware of the back region, the chest, the abdo-
men”. Similar body scan mindfulness techniques have been used in previous research as part of
a six to eight week mindfulness course [18–20, 24, 41] and in one off laboratory sessions[42–
44]. The body scan practices used in previous research have typically ranged in length from 10
to 45 minutes.
Here, a 5-minute version was developed for two reasons. First, we were interested in
whether as little as 5-minutes of mindfulness practice has any effect on levels of state mindful-
ness. Second, we were interested in developing a practice that could be applied as practically as
possible to everyday settings such as the classroom or workplace, where pausing to practice
mindfulness for longer periods may not be feasible. The audio was purposefully developed
excluding any mention of mindfulness. This was to try and avoid any demand characteristics in
participants who may have some knowledge of the beneficial effects of mindfulness practice.
In the control condition, participants were asked to take a few deep breaths and await fur-
ther instructions, there was then a 4-minute silence before these instructions were repeated and
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participants were able to continue the questionnaire. This control condition was chosen since
it allowed us to control the length of the audio files that participants were listening to, and keep
the timing as similar as possible for all participants. Although Wilson et al. [45] suggest that
individuals do not like to be left with their own thoughts, even for short periods of time, the
authors do also point out that those who were left with nothing to do reported a far greater
amount of mind-wandering, which may also be inversely related to mindfulness [46]. In addi-
tion, Hopthrow et al. [5] compared a 5-minute mindfulness practice to the same type of control
condition and to an attention to detail task, and found that the mindfulness condition signifi-
cantly reduced the extent that participants committed the correspondence bias, but that the
control and attention conditions did not differ significantly. This demonstrates that state mind-
fulness is not the same as attention to detail. Other research has utilized listening to audio book
excerpts as a control condition [32, 42], but these are for longer periods of time than 5-minutes.
We were also particularly interested in practical applications of the brief mindfulness practice,
and so attempted to use a control condition that would be comparable to individuals’ daily
experience- for example, being at work and losing focus on the present task for a short period
may involve doing nothing, but not necessarily listening to an audio book.
To ensure that all participants experienced as similar conditions as possible, the question-
naire software was programmed so that the audio files played for the full five minutes and par-
ticipants were not able to move away from this page until the audio was finished. In addition,
the audio files for both the mindfulness and control conditions in all studies were recorded
using the same male voice to ensure consistency.
State Mindfulness Measure: The TMS scale [31] was presented before and after the mindful-
ness (vs. control) exercise. All items were randomized to try and reduce the likelihood that par-
ticipants recognized the questionnaire and responded based on their previous answers. All
items were measured on a 5-point scale (1 = not at all, 5 = very much), with higher scores indi-
cating higher levels of state mindfulness.
Participants and Design. Fifty-four students (51 females, two males, and one undisclosed,
Mage = 17, ranging from 16 to 18 years) from a local high school, attending an introductory
psychology visit day at the University of Kent, took part in the study. Participation was volun-
tary, and no incentives were given. The TMS was measured before and immediately after the
mindfulness (vs. control) exercise. Participants were allocated randomly to either the mindful-
ness (N = 27) or control (N = 27) conditions, allocation was double blind so neither the partici-
pant nor the experimenters were aware which condition any participant was in.
Procedure. Participants were gathered in large computer room and each seated at a com-
puter station with headphones. Participants, were seated next to one another with no dividers
between the computer stations. Participants were told that they would be asked to listen to
audio files that might contain some pauses of varying lengths, but that the survey software was
programmed to move to the next page when the audio had finished, so participants would be
required to keep their headphones on for the duration of the study. This also ensured that par-
ticipants were unaware of the length of audio, and both participants and researchers were blind
as to who was in which condition.
A brief introduction to the session was given by the researchers, outlining what the partici-
pants could expect in the study and relevant ethical considerations. Once logged into the survey
software, participants first received a written information sheet and were asked to indicate
their consent. The TMS was then presented, followed by either the mindfulness or control
audio file. After the 5-minute audio, participants were presented with the TMS again. Partici-
pants were then given a written debrief and thanked before having the opportunity to ask the
researchers any questions about the study or methodology.
Mindful Moments
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Results and Discussion
Descriptive statistics for the TMS at time 1 and time 2 are presented in Table 1. A 2 (Condition:
mindfulness vs. control) x 2 (Time: time 1, time 2) mixed ANOVA was run with Time entered
as within-participants. There were 27 participants in each condition.
There were no significant main effects of Condition (F (1, 52) = 0.18, p = .68, η2< .01), or
Time (F (1, 52) = 0.60, p = .44, η2 = .01). The interaction of Condition x Time was non-signifi-
cant, F (1, 52) = 2.17, p = .15, η2 = .04.
Although differences were expected, there were some limitations in Study 1 which may have
impacted the results. Firstly, the full TMS scale was completed by participants before and
immediately after the mindfulness (vs. control) audio files. Therefore, it is possible that partici-
pants remembered questions and responses at T2 and answered in line with their T1 responses.
In addition, the sample comprised of students seated in an open-plan space where there was
the opportunity to distract each other, or for enhanced evaluation apprehension where peers
could see whether participants had followed instructions, for example to keep their eyes closed.
The results may have been weakened by extraneous methodological factors.
Study 2 addresses these issues by allowing participants to complete the survey in their own
choice of surroundings, and by separating the TMS into two subscales and counterbalancing
the order in which they were completed.
Study 2
Method
Participants and Design. Ninety participants recruited from Amazon’s Mechanical Turk
(MTurk), who were residents of the U.S.A, took part in the study in return for a small monetary
payment. This is a suitable recruitment platform as it provides a wider age range than student
samples [47]. The survey software allocated participants randomly to either a mindfulness
(N = 51) or control condition (N = 39) and also randomly to complete either the decentering
TMS subscale first, followed by the curiosity TMS subscale (N = 35), or the curiosity subscale
first, followed by the decentering subscale (N = 55).
Materials and Procedure. Study 2 used the same materials as in Study 1, and the proce-
dure differed in only two ways. First, Study 2 was delivered entirely online, meaning that partic-
ipants were able to log in and complete the survey at any time and in any location with internet
access. Second, the TMS subscales were separated and one was presented before the audio file,
and the other after (presentation order was counterbalanced), meaning that participants only
saw each subscale of the TMS at each time point. This was done to ensure that the questions in
the TMS subscales were not in themselves weakening the effects of the intervention. Separating
the TMS subscales provided a mechanism to reduce the chances that the wording of the ques-
tions was influencing state mindfulness.
Results and Discussion
A 2 (Condition: mindfulness vs. control) x 2 (Presentation Order: decentered pre-audio vs.
curiosity pre-audio) x 2 (TMS subscale: decentering vs. curiosity) mixed ANOVA was con-
ducted, with TMS subscale as a within-participants factor.
Table 1. T1 and T2 Mean (Standard Deviation) scores for the TMS.
T1 T2
TMS TMS
Mindful 2.67 (0.69) 2.87 (0.66)
Control 2.73 (0.56) 2.67 (0.78)
doi:10.1371/journal.pone.0153923.t001
Mindful Moments
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There was no main effect of Presentation Order, F (1, 86) = 0.37, p = .54, η2< .01. There
was no main effect of TMS subscale, F (1, 86) = 3.03, p = .09 η2 = .03. There was a significant
main effect of Condition, F (1,86) = 9.85, p< .01, η2 = .10, whereby overall TMS scores from
the mindful condition (M = 3.17) were significantly higher than those in the control condition
(M = 2.61). None of the two way interactions were significant, condition x presentation order:
F (1, 86) = 0.28, p = .60, η2< .01; TMS subscale x condition: F (1, 86) = 0.88, p = .35, η2< .01;
TMS subscale x presentation order, F (1, 86) = 2.42, p = .12, η2 = .03. There was a significant
three way interaction of Condition x Presentation Order x TMS subscale, F(1,86) = 4.49, p<
.05, η2 = .05.
Simple Effects Analysis. Participants who completed the decentering subscale first, scored
significantly higher on the curiosity subscale post-audio in the mindful condition (M = 3.52,
SD = 0.86) than the control condition (M = 2.52, SD = 1.12), F (1, 86) = 8.21, p< .01, η2 = .09.
This was also true for those who completed the curiosity subscale first, although the effect was
slightly weaker, with scores on the decentering subscale post-audio were significantly higher in
the mindful condition (M = 3.23, SD = 0.74) than in the control condition (M = 2.63,
SD = 0.79), F (1, 86) = 6.69, p< .05, η2 = .07. Table 2 and Fig 1 show that the mindfulness con-
dition did increase levels of state mindfulness compared to the control.
There were no significant differences across either the mindfulness or control conditions in
mean scores of decentering and curiosity between the groups who completed the decentering
subscale first and those who completed the curiosity subscales first (all ps> .09). This shows
that there were no significant differences in mean levels of the two subscales between partici-
pants at pre-or post-audio, and across both mindfulness and control conditions. This suggests
that the results from Study 1 were not simply the result of memorized responses.
Taken together, this supports the hypothesis that state mindfulness would be significantly
increased after the brief mindfulness practice, but would not after no practice, and suggests
that delivery of the mindfulness practice via the internet would be feasible. The finding that the
two subscales did not differ between participants suggests that when combined, the online sam-
ple showed an increase in both curiosity and decentering. However, the separation of the two
TMS subscales means that it is not possible to see the differences in scores between pre- and
post-intervention in the online sample. With this in mind, Study 3 extends these findings by
Table 2. T1 and T2 Mean (Standard Deviations) scores for TMS.
Decentered T1 Curious T1 Decentered T2 Curious T2
Mindful 2.81 (1.12) 3.12 (1.20) 3.23 (0.74) 3.52 (0.86)
Control 2.49 (0.75) 2.79 (1.01) 2.63 (0.79) 2.52 (1.12)
doi:10.1371/journal.pone.0153923.t002
Fig 1. The effect of mindfulness condition on TMS subscales as a function of presentation order.
doi:10.1371/journal.pone.0153923.g001
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asking participants to complete the full TMS scale before, and immediately after, the condition
but unlike Study 1 using the online methodology.
Study 3
Method
Participants and Design. Sixty-one participants (37 male and 24 female,Mage = 33.56,
ranging from 18 to 70 years) were recruited via MTurk. Participants were residents of the U.S.
A and received a small monetary incentive for participation. The study was a 2 (Condition:
mindfulness vs. control) x 2 (Time: 1, 2) mixed factor design, with Time as a within-partici-
pants factor. There were 28 participants in the control condition and 27 in the mindfulness
condition.
Materials and Procedure. The same materials were used as in Study 1 and Study 2. The
whole TMS was presented to participants before and immediately after the audio (as in Study
1) and the survey was delivered entirely online (as in Study 2).
Results and Discussion
Descriptive statistics for the TMS at time 1 and time 2 are presented in Table 3. Data was ana-
lysed with a 2 (Condition: mindfulness vs. control) x 2 (Time: time 1, time 2) mixed ANOVA,
with the Time as a within-participants factor.
There was a significant main effect of Condition, F (1, 59) = 7.33, p< .01, η2 = .11, showing
that those in the mindful condition scored significantly higher on state mindfulness (M = 3.33,
SD = 0.82) than those in the control condition (M = 2.76, SD = 0.96). The main effect of Time
was non-significant, F (1, 59) = 1.78, p = .19, η2 = .03. The interaction of Condition x Time was
significant, F (1, 59) = 5.56, p< .05, η2 = .09.
Simple Effects Analysis. The simple effects of the interaction between condition and time
show that, in the control condition, there were no significant differences in the state mindful-
ness scores at T1 compared to T2, F (1, 59) = 0.55, p = .45, η2 = .01. As expected, for partici-
pants in the mindfulness condition, the reported state mindfulness was significantly higher at
T2 than at T1, F (1, 59) = 6.49, p< .05, η2 = .10.
Importantly, there were no significant differences in TMS scores at T1 between the mindful-
ness and control conditions, F (1, 59) = 2.50, p = .12, η2 = .04. The scores at T2 did differ
between the mindfulness and control conditions, F (1, 59) = 11.51, p< .01, η2 = .16. This
showed that at T2 those in the mindful condition scored significantly higher on state mindful-
ness as measured by TMS (M = 3.49) than those in the control condition (M = 2.71).
The results from Study 3 extend those of Study 1 and Study 2, showing that as little as five
minutes of computer-mediated mindfulness practice elicits an increase in state mindfulness.
General Discussion
The current research suggests that 5-minutes of mindfulness practice is enough to elicit
increases in state mindfulness, when delivered online. To our knowledge this is the first study
Table 3. T1 and T2 Mean (Standard Deviation) scores for state mindfulness (TMS).
T1 T2
TMS TMS
Mindful 3.17 (0.91) 3.49 (0.82)
Control 2.81 (0.86) 2.71 (0.96)
doi:10.1371/journal.pone.0153923.t003
Mindful Moments
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to empirically test the use of a 5-minute mindfulness exercise in terms of changes to state
mindfulness levels pre- and post-practice, and to investigate this in the context of delivering
the practice online, with no other information or specialist input. A 5-minute mindfulness task
has been used in previous research in the laboratory [3–5], however this utilised a mindful rai-
sin eating practice. Since the purpose of this research was to empirically assess the use of com-
puter-mediated practice, it was not possible to use the mindful raisin eating practice, and so a
body scan was adapted for use as a 5-minute practice.
Previous research has shown that brief mindfulness practices have been used without mea-
suring levels of mindfulness [6, 33, 37, 38] or with the use of additional materials [39], thus
assuming that practice leads to increased mindfulness. However, none have looked at changes
to levels of mindfulness after the use of a brief practice and whether as little as 5-minutes
would be enough to elicit these changes.
Study 1 did not show an impact of the brief mindfulness intervention in the laboratory set-
ting, although the trend was in the right direction. The findings from Studies 2 and 3 suggest
that this is likely to be due to the experimental conditions, the nature of the mindfulness condi-
tion being delivered in a group laboratory setting.
When the 5-minute mindfulness practice was delivered via the internet, Study 2 showed
that there were differences in state mindfulness between a mindfulness and control condition.
On refining the paradigm, Study 3 showed that computer-mediated mindfulness practice elic-
ited an increase in TMS scores. This provides evidence that the use of a brief mindfulness prac-
tice with a non-clinical sample, and without any specialist input is effective in increasing levels
of state mindfulness. Although a number of mindfulness practices exist that are readily avail-
able to the general population through smartphone apps and websites, this is the first study to
examine whether such practices are effectively increasing state mindfulness.
The findings from the present research suggests that allowing participants to carry out inter-
ventions in their own surroundings, with greater anonymity, may be the cause of increases in
the effectiveness of interventions [48, 49] and that this is true even when the practice is very
brief, and the participants are not using the practice to alleviate clinical sympotms. Taken
together the studies presented in this research show that 5-minutes of mindfulness practcie
effectively increase levels of state mindfulness, and that delivering practice online so that partic-
ipants can practice in their own time/surroundings is effective.
Further behavioral measures were not included in the present research since previous
research has suggested brief mindfulness practice has beneficial effects in social domains such
as stereotype threat, social rejection, and judging others behavior [3–5]. However, this is the
first empirical investigation of whether mindfulness practice itself is increasing state mindful-
ness, something that previous research has assumed. However, the present findings suggest
that 5-minute mindfulness practices, delivered online could be applied to different research
questions, and practical contexts, and also have a positive impact on the number of individuals
who can access mindfulness practice, without the requirements for costly expert training and
reliance on individuals’ motivation to commit to long courses.
A future direction for research is to consider how long the mindful state lasts. The studies
presented show that state mindfulness is enhanced after practice, but only that this effect is
immediate and it is not yet know how long this effect lasts for. It would be important to com-
pare different types of mindfulness practice as well as whether a longer mindfulness practice
leads to a longer state of mindfulness.
The studies presented are not without limitations. Participants in the online samples were
not asked about their chosen surroundings and were assumed to be alone at the time of practic-
ing the mindfulness exercise. In the context for which it is thought that a breif, computer-medi-
ated mindfulness practice would be beneficial (such as organisations or classrooms),
Mindful Moments
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background noise and some slight disctrations in the environment are likely to be unaviodable,
and may in fact increase the strength of these findings. However, future studies could ask par-
ticipants the extent to which they were focused on the task or perhaps use mouse tracking to
see whether participants are clicking elsewhere, perhaps viewing other webpages during the
audio. In particualr this could shed light on what participants are doing in the control condi-
tion, where they are left in silence for the duration of the 5-minute audio file. Alternative con-
trol conditions may also provide greater insight into the process by which mindfulness is
having an effect. For example, Hopthrow et al. [5] have shown that mindfulness differs to an
attention to detail task, but that attention to detail did not differ from the passive control
condition.
The Mindfulness Attitudes Scale [50] has also been used to control for participants open-
ness to mindfulness practice, which indicates the level to which participants were willing to
engage in the practice. However this relies on participants understanding what mindfulness is,
which may be particualrly varied depending on the cotext in which mindfulness is applied
[51]. In addition, the present research relied on self-reported levels of state mindfulness, which
may also have been influenced by participants’ level of understanding or contextual knowledge
of mindfulness and meditation. Although Study 2 separated the TMS subscales to ensure par-
ticipants levels of state mindfulness were not being impacted by memory of questionnaire
items, future research should consider more innovative ways to measure mindfulness and also
consider previous mindfulness experience.
Age is another factor to consider since Cavanagh et al. [52] point out that the privacy and
anonymity of online practice is particulalry appealing to younger individuals. This is pertinent
to the sample in Study 1, since anonymity was reduced by the fact that although the practice
was individual, they were still sat in a large open room amongst peers. Participants in Study 2
and Study 3 were generally older than those in Study 1, so future research could consider the
use of the online mindfulness practice with a younger sample. However, age was not a key fac-
tor in the current research and despite the possible limitations of the younger sample, the find-
ings support the notion that a 5-minute, computer-mediated mindfulness exercise, with no
practitioner input increased participants’ state mindfulness.
In conclusion, the current research addresses an important gap in the current literature on
mindfulness. That is, empirically measuring changes to state mindfulness and testing the effec-
tiveness of a brief mindfulness practice. The studies presented show that as little as 5-minutes
of mindfulness is enough to elicit increased state mindfulness. In addition, in the context of
computer-mediated practice, the 5-minute mindfulness practice can be delivered effectively
with no specialist input, and is effective when delivered online where the participant is able to
choose their own surroundings to carry out the practice. This has implications for being able to
apply mindfulness into individuals’ daily lives. A 5-minute practice can be used alone to
increase state mindfulness, without the additional time and resources that mindfulness courses
require. The next step is to investigate whether this brief practice has positive behavioural out-
comes, in the same way that mindfulness courses can have.
Acknowledgments
We would like to acknowledge Christie Marsh for assistance in proof reading and referencing.
Author Contributions
Conceived and designed the experiments: LM TH GRdM. Performed the experiments: LM TH
GRdM. Analyzed the data: LM TH GRdM. Contributed reagents/materials/analysis tools: LM
TH GRdM. Wrote the paper: LM TH GRdM.
Mindful Moments
PLOS ONE | DOI:10.1371/journal.pone.0153923 April 22, 2016 9 / 12
References
1. Tacon AM, Caldera YM, Ronaghan C. Mindfulness-based stress reduction in women with breast can-
cer. Families, Systems & Health. 2004; 22:193–203. doi: 10.1037/1091-7527.22.2.193
2. Singh NN, Wahler RG, Adkins AD, Myers RE. Soles of the feet: a mindfulness-based self-control inter-
vention for aggression by an individual with mild mental retardation and mental illness. Research in
Developmental Disabilities. 2003 24:158–169, doi: 10.1016/S0891/4222(03)00026-X PMID:
12742385
3. Weger UW, Hooper N, Meier BP, Hopthrow T. Mindful maths: reducing the impact of stereotype threat
through a mindfulness exercise. Consciousness and cognition. 2012; 21: 471–5. doi: 10.1016/j.
concog.2011.10.011 PMID: 22088808
4. Heppner WL, Kernis MH, Lakey CE, Campbell WK, Goldman BM, Davis PJ, et al. Mindfulness as a
means of reducing aggressive behaviour: Dispositional and situational evidence. Aggressive Behav-
iour. 2008; 34: 486–496. doi: 10.1002/ab.20258
5. Hopthrow T, Hooper N, Mahmood L, Meier BP, Weger UW. (In Press). Mindfulness reduces the corre-
spondence bias. Quarterly Journal of Experimental Psychology doi: 10.1080/17470218.2016.1149498
6. Friese M, Messner C, Schaffner Y. Mindfulness meditation counteracts self-control depletion. Con-
sciousness and cognition. 2012; 21:1016–1022. doi: 10.1016/j.concog.2012.01.008 PMID: 22309814
7. Bishop SR, Lau M, Shapiro S, Carlson L, Anderson ND, Carmody J, et al. Mindfulness: A Proposed
Operational Definition. Clinical Psychology: Science and Practice. 2004; 11: 230–241. doi: 10.1093/
clipsy.bph077
8. Bohlmeijer E, Prenger R, Taal E, Cuijpers P. The effects of mindfulness-based stress reduction therapy
on mental health of adults with a chronic medical disease: A meta-analysis. Journal of Psychometric
Research. 2010; 68: 539–544. doi: 10.1016/j.jpsychores.2009.10.005
9. Carmody J, Baer RA, Lykins ELB, Olendzki N. An empirical study of the mechanisms of mindfulness in
a mindfulness-based stress reduction program. Journal of Clinical Psychology. 2009; 65: 613–626.
doi: 10.1002/jclp PMID: 19267330
10. Kabat-Zinn J. Mindfulness-based interventions in context: Past, present and future. Clinical Psychol-
ogy: Science and Practice. 2003; 10: 144–156
11. Khoury B, Lecomte T, Fortin G, Masse M, Therien P, Bouchard V, et al. Mindfulness-based therapy: A
comprehensive meta-analysis. Clinical Psychology Review. 2013; 33: 763–771. doi: 10.1016/j.cpr.
2013.05.005 PMID: 23796855
12. Piet J, Hougaard E. The effect of mindfulness-based cognitive therapy for prevention of relapse in
recurrent major depressive disorder: A systematic review and meta-analysis. Clinical Psychology
Review. 2011; 31: 1032–1040. doi: 10.1016/j.cpr.2011.05.002
13. Piet J, Wurtzen H, Zachariae R. The effect of mindfulness-based therapy on symptoms of anxiety and
depression in adult cancer patients and survivors: A systematic review and meta-analysis. Journal of
Consulting and Clinical Psychology. 2012; 80: 1007–1020. doi: 10.1037/a0028329 PMID: 22563637
14. Krusche A, Cyhlarova E, Williams JMG. Mindfulness online: an evaluation of the feasibility of a web-
based mindfulness course for stress, anxiety and depression. BMJ open. 2013; 3: e003498. doi: 10.
1136/bmjopen-2013-003498 PMID: 24293203
15. Krusche A, Cyhlarova E, King S, Williams JMG. Mindfulness online: a preliminary evaluation of the fea-
sibility of a web-based mindfulness course and the impact on stress. BMJ open. 2012; 2: 1–5. doi: 10.
1136/bmjopen-2011-000803
16. Keng S, Smoski MJ, Robins CJ. Effects of mindfulness on psychological helath: A review of empirical
studies. Clinical Psychology Review. 2011; 31: 1041–1056. doi: 10.1016/j.cpr.2011.04.006 PMID:
21802619
17. Goyal M, Singh S, Sibinga EMS, Gould NF, Rowland-Seymour A, Sharma R, et al. (2014). Meditation
programs for psychological stress and well-being. A systematic review and meta-analysis. JAMA Inter-
nal Medicine. 2014; 174: 357–368 doi: org/10.1001/jamainternmed.2013.13018 PMID: 24395196
18. Greenberg J, Reiner K, Meiran N. “Mind the trap”:Mindfulness practice reduces cognitive rigidity. PLoS
ONE. 2012; 7: 5. e36206. doi: 10.1371/journal.pone.0036206 PMID: 22615758
19. Boettcher J, Aström V, Påhlsson D, SchenströmO, Andersson G, Carlbring P. Internet-based mindful-
ness treatment for anxiety disorders: a randomized controlled trial. Behavior therapy. 2014; 45: 241–
53. doi: 10.1016/j.beth.2013.11.003 PMID: 24491199
20. Morledge TJ, Allexandre D, Fox E, Fu AZ, Higashi MK, Kruzikas DT, et al. Feasibility of an online mind-
fulness program for stress management—a randomized, controlled trial. Annals of behavioral medi-
cine: a publication of the Society of Behavioral Medicine. 2013; 46: 137–48. doi: 10.1007/s12160-013-
9490-x
Mindful Moments
PLOS ONE | DOI:10.1371/journal.pone.0153923 April 22, 2016 10 / 12
21. Gluck TM, Maercker A. A randomized controlled pilot study of a brief web-based mindfulness training.
BMC Psychiatry. 2011; 11: 175–196. doi: 10.1186/1471-244X-11-175 PMID: 22067058
22. Wolever RQ, Bobinet KJ, McCabe K, Mackenzie ER, Fekete E, Kusnick CA, et al. Effective and viable
mind-body stress reduction in the workplace: a randomized controlled trial. Journal of occupational
health psychology. 2012; 17: 246–58. doi: 10.1037/a0027278 PMID: 22352291
23. Allexandre D, Neuman A, Hunter J, Morledge T, Roizen M, et al. Efficacy of an 8-week online mindful-
ness stress management program in a corporate callcenter. Portland, Oregon, USA: International
Research Congress on Integrative Medicine and Health, 2012.
24. Aikens KA, Astin J, Pelletier KR, Levanovich K, Baase CM, Park YY, Bodnar CM. Mindfulness goes to
work: Impact of an on-line workplace intervention. Journal of Occupational and Environmental Medi-
cine. 2014; 57: 721–731. doi: 10.1097/JOM.0000000000000209
25. Kabat-Zinn J. Full catastrophe living: Using the wisdom of your mind and body to face stress, pain, and
illness. New York: Delacorte. 1990
26. Brown KW, Ryan RM. The benefits of being present: mindfulness and its role in psychological well-
being. Journal of Personality and Social Psychology. 2003; 84: 822–848. doi: 10.1037/0022-3514.84.
4.822 PMID: 12703651
27. Brown KW, Ryan RM, Creswell JD. Mindfulness: Theoretical foundations and evidence for its salutary
effects. Psychological Inquiry. 2007; 18: 211–237.
28. Hanley A, Garland E, Canto A, Warner A, Hanley R, Dehili V, et al. Dispositional Mindfulness and Bias
in Self-theories. Mindfulness. 2013. doi: 10.1007/s12671-013-0245-3
29. Shapiro SL, Carlson LE, Astin JA, Freedman B. Mechanisms of Mindfulness. 2006; 62: 373–386. doi:
10.1002/jclp PMID: 16385481
30. Spielberger CD, Sydeman SJ. State-Trait Anxiety Inventory and State-Trait Anger Expression Inven-
tory. Hillsdale, NJ: LEA. 1994
31. Lau MA, Bishop SR, Segal ZV, Buis T, Anderson ND, Carlson L, et al. The Toronto Mindfulness Scale:
development and validation. Journal of clinical psychology. 2006; 62: 1445–1467. doi: 10.1002/jclp
PMID: 17019673
32. Johnson S, Gur RM, David Z, Currier E. One-Session Mindfulness Meditation: A Randomized Con-
trolled Study of Effects on Cognition and Mood. Mindfulness. 2013. doi: 10.1007/s12671-013-0234-6
33. Mohan A, Sharma R, Bijlani RL. Effect of meditation on stress-induced changes in cognitive functions.
Journal of alternative and complementary medicine. 2011; 17: 207–12. doi: 10.1089/acm.2010.0142
PMID: 21417807
34. Tang Y, Ma Y, Wang J, Fan Y, Feng S, Lu Q, et al. Short-termmeditation training improves attention
and self-regulation. Proceedings of the National Academy of Sciences. 2007; 104: 17152–17156 doi:
10.1073/pnas.0707678104
35. Tanay G, Lotan G, Bernstein A. Salutary proximal processes and distal mood and anxiety vulnerability
outcomes of mindfulness training: A pilot preventive intervention. Behaviour Therapy. 2012; 43: 492–
505.
36. Zeidan F, Gordon NS, Merchant J, Goolkasian P. The effects of brief mindfulness meditation training
on experimentally induced pain. The journal of pain: official journal of the American Pain Society. 2010;
11: 199–209. doi: 10.1016/j.jpain.2009.07.015
37. Frewen P, Lundberg E, MacKinley J, Wrath A. Assessment of Response to Mindfulness Meditation:
Meditation Breath Attention Scores in Association with Subjective Measures of State and Trait Mindful-
ness and Difficulty Letting Go of Depressive Cognition. Mindfulness. 2011; 2: 254–269. doi: 10.1007/
s12671-011-0069-y
38. Mrazek MD, Franklin MS, Phillips DT, Baird B, Schooler JW. Mindfulness training improves working
memory capacity and GRE performance while reducing mind wandering. Psychological Science. 2013;
25: 776–81. doi: 10.1177/0956797612459659
39. Erisman SM, Roemer L. A preliminary investigation of the effects of experimentally induced mindful-
ness on emotional responding to film clips. Emotion. 2013; 10: 72–82. doi: 10.1037/a0017162
40. Mindful (2012) The body scan practice. Available: http://www.mindful.org/the-body-scan-practice/
Accessed 2013 Oct 1.
41. Kiken LG, Garland EL, Bluth K, Palsson OS, Gaylord SA. From a state to a trait: Trajectories of state
mindfulness in meditation during intervention predict changes in trait mindfulness. Personality and Indi-
vidual differences 2015; 81: 41–6. doi: 10.1016/j.paid.2014.12.044 PMID: 25914434
42. Cropley M, Ussher M, Charitou E. Acute effects of a guided relaxation routine (body scan) on tobacco
withdrawal symptoms and cravings in abstinent smokers. Addiction. 2007; 102: 989–93. PMID:
17523994
Mindful Moments
PLOS ONE | DOI:10.1371/journal.pone.0153923 April 22, 2016 11 / 12
43. Ostafin BD, Kassman KT. Stepping out of history: Mindfulness improves insight problem solving. Con-
sciousness and Cognition 2012; 21:1031–6. doi: 10.1016/j.concog.2012.02.014 PMID: 22483682
44. Jordan CH, WangW, Donatoni L, Meier BP. Mindful eating: Trait and state mindfulness predict health-
ier eating behavior. Persoanlity and Individual Differences. 2014; 68: 107–11. doi: 10.1016/j.paid.
2014.04.013
45. Wilson TD, Reinhard DA, Westgate EC, Gilbert DT, Ellerbeck N, Hahn C, et al. Just think: the chal-
lenges of the disengaged mind. Science. 2014; 345: 75–7. doi: 10.1126/science.1250830 PMID:
24994650
46. Mrazek MD, Smallwood J, Schooler JW. Mindfulness and mind-wandering: Finding convergence
through opposing constructs. Emotion. 2012; 12: 442–8. doi: 10.1037/a0026678 PMID: 22309719
47. Behrend TS, Sharek DJ, Meade AW,Wiebe EN. The viability of crowdsourcing for survey research.
Behavioural Research Methods. 2011; 43: 800–13. doi: 10.3758/s13428-011-0081-0
48. Beattie A, Shaw A, Kaur S, Kessler D. Primary-care patients’ expectations and experiences of online
cognitive behavioural therapy for depression: a qualitative study. Health Expectations. 2008; 12: 45–
59. doi: 10.1111/j.1369-7625.2008.00531.x
49. Christensen H, Griffiths KM, Mackinson AJ, Brittliffe K. Online randomized controlled trial of brief and
full cognitive behaviour therapy for depression. Psychological Medicine. 2006; 36: 1737–46. doi: 10.
1017/S0033291706008695 PMID: 16938144
50. Cleirigh DO, Greaney J. Mindfulness and group performance: An exploratory investigation into the
effects of a brief mindfulness intervention on group task performance. Mindfulness. 2014. doi: 10.1007/
s12671-014-0295-1
51. Singh NN, Lancioni GE, Wahler RG, Winton ASW, Singh J. Mindfulness approaches in Cognitive
behaviour Therapy. Behavioural and Cognitive Psychotherapy. 2008: 36: 659–66. doi: 10.1017/
S1352465808004827
52. Cavanagh K, Strauss C, Cicconi F, Griffiths N, Wyper A, Jones F. A randomized controlled trial of a
brief online mindfulness-based intervention. Behaviour research and therapy. 2013; 51: 573–8. doi:
10.1016/j.brat.2013.06.003 PMID: 23872699
Mindful Moments
PLOS ONE | DOI:10.1371/journal.pone.0153923 April 22, 2016 12 / 12
